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mixing fresh air with impure liquid it assists the 

I 
to the ground in front of the center of the lead wheel I But the fact that the fork curve� back of the cente� 

(lhelllical action of the oxygen upon the organic matter. is of the utmost importance, as will be seen further on. of the head would make this bicycle very hard to steer, 
It will be understood from the above that this siphon 1'he frame of the safety bicycle is a compound lever for the reason that the center, e, Fig. 7, is thrown to 

may be arranged either for automatic emptying or I combining' the second and third orders, Fig. 11. The the left when the.right handle is  drawn. 
flushing purposes, as the case may be. It is prop08ed fork and handle a lever of the second order, Fig. 12. Fig. 1 has this same caster action, in spite of the 
at present to work by its means all sorts of urinal� I It will be noted that the curve in the fork, B, Fig. 1, fact that the fork curves forward by reason of the line 
in large dwellings and buildings, such as hospital�, throws the wheel forward. If we take hold of the through the head striking the ground ahead of the 
schools, hotels, barracks, railway stations, etc., in or- right handle of a bicycle and draw it toward us, the center of the wheel. 
del' to get rid entirely of the smel I of rotting urine, lever of the second order shows itself and the center of The fork of frame Fig. 4 can be turned clear around 
without either excessive waste of water, use of disinfect- the wheel, e, Fig. 6, or its point of contact to the without tending to raise the front of frame. It is the 
ing chemicals, or attendance. ground moves to the right side of a line, H ,  Fig. 6, same in Fig. 2. Fig. 5 shows same design as Fig. 4, 

drawn through the center of the frame. If now we with the wheel turned half around and the curve of 
WHAT KEEPS THE WHEELMAN UP? 

1'0 the Editor of the SCIEN'l'IFIC AMERICAN: 
In your issue of August 3, 1895, in your article on 

the phy�ics of the bicycle, you ask this question: 
" What keeps the wheelruan up ?" and you have failed 
(except in a general way) to answer this question to 
my satisfaction, and, I know, to the thousands of your 
readers. 

" It is a physieal fact that a body in motion persists 
in maintaining its plane of motion." "A body set i n  
motion tends t o  move i n  a straight line, and will d o  so 
uuless affected by a force acting on it in a different di
rection." "A wheelman is propelled through space 
at a velocity suffieient to cause him to maintain his 
plane of movement." "S hould he desire to change this 

C D 

j 
D 

" 

i;� 
b 

plane of Illotion, as in describing a curve, he can do so 
by calling in the aid of gravity." 

But how? He must lean to the concave side of 
the circle until the centrifugal force is balanced by 
said gravity. As long as these conditions are main· 
tained he will never fall. But when a rider is faIl
ing, how does he prevent it? (Why is it that a good 
rider can ride "hands off" at a high speed with 
perfect safety?) What keeps him from falling? 

This question can be best answered in a study of 
the construction of the bicycle, the science of which 
is so little understood even by some makers, who 
should thoroughly understand this subject. In or
der to make this question clear, I append the follow
ing figures. 

They also show that the modifications of the modern 
bicycle will or can be changed very little in the future 
as regards the general design. The frame of the safe
ty of to·day is practically perfect, and in the shape of 
this, combined with the above, lies the answer as to 
why he keeps up. 

In Fig. 1 I show the modern design. In this frame 
the inclination of the head, A, and the curve forward 
of the fork, B, are of the utmost importance. If we 
draw a line through the center of the head, shown by 
dotted lines, C, it will cross a line, D, drawn perpendic
ular from the hub of the wheel and will strike the 
ground in front of line D at E. This distance depends 
on the sensitiveness of the head, A, or vice versa. 

That this line through the center of the head comes 

are moving forward on a bicycle and are falling to the fork forward. In t his case, if one removed their hands 
right, we pull on the right handle proportionately or from the handles, the wheel would have a tendeney 
until we bring into forcA enough centrifugal action (under motion) to return to forlller position. as in Fig. 
to balance the attracting gravity. Within a limited 4. If this construction is still further modified, as in 
force, we can right the wheel by leaning our body to Fig • .  .8, it brings into action another' quality which 
tnc left. This brings into action the compound lever, ma){es a bicycle self·steering. This is caused by the in
and as a body tends to move in a �traight line by rea- cliuatioIl of the head. This same quality also forms 
son of its momentum, the wheel is righted. a peculiar ad vantage in the construction of Fig. 1. 

When one first Illounts a wheel and feel thmllselves If we turn the wheel half around in either design, 
falling to the right, it is but natural that they grab or the front end of frame will be lifted up. The lowest 
pull on the left handlp. Thi� only causes them to fall position will be when the wheel is turned straight for
quicker by reasol1 of pulling the base line from under ward. 
them. In Fig. 9, but in a more marked degree, the rider's 

The sense of guiding or balancing becomes a second weight will tend to keep the wheels in line. Fig. 8 
nature, and SOllie people are more sensitive and acq uire corn bines two of the ad vantages of Fig. 1, but has the 
this intuitive knowledge quicker than others, and fault in steering of Fig. 4, and the design is ungainly. 

one's susceptibility may be readily distinguished in the 
trail they leave behind them. The sinuous line con
tains an originality characteristic of each rider. 

To show the inclination of the head of the bicycle 
and the curve of the fork a necessity, I refer you to 
Fig. 2, in which the fork is straight and the head per
pendicular. A line drawn through the center of the 
head will strike the ground at the point of contact of 
the wheel. In such a modification it would not be 
safe for the best rider to remove his hands, for this 
wheel will assume one position as readily as another, 
and the rider would be q nickly thrown. This proves 
something else is necessary combined with forward 
motion to keep the rider up. This wheel would have 
no self·steering qualifications at all, for reasons as 
will be understood later, but it could be easily steered. 
If we incline thA head, as in Fig. 3, with a straight 
fork, we have a bicycle that has part of the steering 
qualifications of Fig. 1, while under speed, provided 
the line passing through its head strikes the ground 
the same distance ahead of the center of the wheel, 
and the seat and pedals are in a relative position. 

To make this steering quality clearer, I refer you to 
Fig. 4. In this frame it will be noticed that the fork 
curves back. A line drawn through its head will strike 
the ground ahead of center of wheel, as in Fig. 3. In 
moving forward the wheel has a tendency to follow 
as in a common castel'. The resistance of the wheel 
to turning and obstructions in its path tends to make 
it self-steering or balancing by pushing it back. 
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In Fig. 9 it will be not.ed that a line through the cen-
ter of the head will strike the ground back of the cen· 
ter of the wheel. In this case, were it not for the ten
dency of the front end of the frame to be lifted, the 
wheel would turn half around. But this tendency to 
turn is more than compensated for by the rider's 
weight, and if the distance between the lines is very 
great. the bicycle will bp very hard to steer. 'l'his was 
the case with some of the former makes. 

In frame shown in Fig. 1 all of the advantages and 
none of its disadvantages are obtained. The d esign is 
strong and graceful, and in time the design will be
come fixed. The rider, in order to exert all the force 
possible, lowers h is handles in order to get a good pull, 
which permits him to exert more than his mere 
weight. This bending over presents less surface to 

I the action of the ail'. It also makes it easier for the 
rider to pedal slightly backward. This brings the 
seat farther forward. The forward shifting of the 
saddle is limited, for the reason that most of the rider's 
weight must. be on the rear wheel. 

I show this tendency in Fig. 10, which seems to give 
the promise of the standard design for the future. 

From the above it will also be seen that further im
provement, at least as regards the design of the safety 
bicycle, is extremely limited. 

The tendency of inventors and manufacturers will 
be to improving details in other parts that contain 
objectionable features. FINIS M .  BARNEY. 

Elm Creek, Neb. 

[FROM THE ALUMNI JOURNAL.] 

CONDENSED MILK. 
By BYRON F. McIN'l'YRE, Ph.G. 

THE residents of oU\' large cities are familiar with 
the unsweetened varieties of condensed milk, and to a 
larger extent the people of the whole country are ae
quainted with the sweetened or canned condensed 
milk, and yet how little is known of the detail and 
method of preparation of these important food pro
ducts! 

The farmer contributing his share of the raw milk to 
a condensing factory can testify to the restrictions, in
spections and obligations exaeted by the factory man
agement to secure pure milk, but the consumer rarely 
discovers the untiring vigilance and scientific methods 
put forth to insure a palatable and pure condensed 
milk. 

The art of condensing milk has been p erfected large
ly through improvements in mechanical details, but 
the so-called" vacuum principle " of removing water 
from milk remains unchanged, and is the universal 
process of condensing not only milk but many liquids 
injured by high temperatures. A brief consideration 
of this "vacuum principle" and the mechanical ap
pliances nece8sary for its operation may refresh our 
knowledge, and be helpful by way of contrast with 
the essential features of the preserving or cold process 
of condensing. 

A vacuum is defined as an inclosed space void of air 
or matter, and by vacuum prineiple we express briefly 
such a combination of pumps, condensers and tight in
closures, or pans, as will permit of drawing from the 
whole apparatus the larger proportion of air contained 
therein, so that a boiling process can be carried on in 
the pans at a very low temperature or under vacuum 
conditions. The importance of this reduction of quan
tity of air in the pan is seen when we consider that 
normally, or with the atmospheric pressure at fifteen 
pounds to the square inch, a boiling temperature would 
register 2120 F. With but seven and one·half pounds 
of atmospheric pressure, or one-half of the air pumped 
out of the apparatus, the boiling temperature would 
register 170' F., and with nearly all of the air pumped 
out, the boiling would continue actively at 1000 F. In 
other words, a vaeuum process is perfect just in pro· 
portion to the low temperature obtained and held d ur· 
ing the working of same. 

It is apparent that there must be destructive changes 
in the milk when heated to 212' F., otherwise the ne· 
cessity for vacnum conditions would not exist, so that 
an inquiry as to the chemical changes must apply to 
temperatures below 2120 F. Authorities can be q noted 
confirming the statement that serious chemical changps 
are wrought in milk by vacuum process temperatures, 
decreasing the nutritive value of the milk, and pro
ducing a series of decom positions, occasionally notICed 
in burned flavors, that. renders the product unlike 
plain milk in its constituent parts. 

The consumer and non-expert observer will notice 
that the physical characteristics of vacuum p rocess 
condensed milk are: Loss of fresh milk odor, almost 
complete destruction of fresh milk taste, and when 
mixed with water to dilute to original milk there is no 
separation of cream or milk fat, as in plain or fresh 
milk. The toleration of the human stomach of ma· 
terial digestible and questionable is well k nown, par
ticularly in food stuffs, both cooked and uncooked, 
and while we have in normal milk a universal food 
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